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(57) Abstract: A modulation method control part (155) decides, based on a reception electric-field intensity of the whole system 
estimated by the apparatus of the other end of communication and based on the value of an average effective reception electric-field 
intensity, a modulation method for transmitted signals, and outputs a control signal designating the decided modulation method to 
O S/P parts (102-1,102-2). These S/P parts (102-1,102-2) then receive the transmitted 
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digital signals to perform serial/parallel conversions, and perform adaptive modulations in accordance with an instruction from the 
modulation method control part (155). In this way, the parameters of modulation methods and the like can be controlled with the 
relations between channels taken into account, so that the reception quality can be improved. 
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20 m 3 8 mM<omm 1 3 lc:'^Sg:{t^®(D«^^^-t-:/p y ^ 
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^mm(oj^mxn. mmmmm-Hi^M i mo t^: <fc 9 m^^mm b> mmi^^mw: 

(Ortitiogonal Frequency Division Multiplexing):^r^^^ V '^T^l^'t" 5 o "^its 
^MM(OJBmxn^ l^'y^jV^^)>T(Omh\^X^ CDMA (Code Division 
Multiple Accesses) ::^^^^V^T|5tl^'t"So 

1 ie:*3V^T. S«6^^g 1 0 0 {i. iHmfiOJe:. i^—J^m0.U l o i - l . l 
15 01-2h^ S/PlHJl 0 2- 1^ 102-2i:^ IDFT$P103-1> 1 
0 3-2 ^iMlaSl 0 4- 1. 1 O 4-2 jiHtri^-7"-?-l 0 5- 1, 1 
0 5-2^ ^m-t^o *fc. 1 o 0 ^{tfiOlJ:. ^mr :yy''r l 

5 It. mm^i 5 2t. mmm sst. ^fmi s^t. mm:^^Mmu 

15 5k 

20 :7 u—J>^m^U 101-1. 101-2 fi. ^ti^fh. T^ity^^ %^^;v=f^ 

<£r#AUT3^m7*-Yi^i?/i-fi-i-Sr^^U i:ti.^S/Pg|51 O 2- 1. 102 
-2mm;^i-5o 

]) T:y:f^U:^if(Dm,^->>'^^i'^^^^ B P S K (Binary Phase Shift 

Keying) Wm^fl1tm^i^M\^X\^^^o :if- ]^->:^^M^it. il^s ^ 
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fifzMmm^^ IDF T$p 103-1 \^m:hir^o s/p|fp i o 2 - 2 fi. m 

h(omm^^^^xm^mm^m^m\ m.m\:^fifcmmm^^ i d f t$p i 

0 3 - 2 (j:ttl;^-t-5o >^^*5, S/P|fPl0 2-l> 1 o 2-2l2:*3tt5iSJS^ 

IDF T§p 103-1 f±> Ma^tKb; ^ tLfcmmm-^^Ati I d f Ti^m^ 
10 SSrfToT)^-<-;^^-^>' Kft-^<lr^^U. ^itb^lrili^gp 10 4-1 \z.m:tf'i- 
5o IDF Tgp 1 0 3 - 2 {i, ^mit^thf:i^mit'^^At! IDF T^i^ 
^a<£rfToTillft-<— Kft-i-^^^ ^::ix^MmifP 10 4-2 iJitii;^? 
-rSo^fe*?^ IDFT ^^^a ^ b T I F F T (Inverse Fast Fourier 

15 MMias 1 0 4 - 1 i§jt^— mt-^^A;tF b. rttSrT 5/ 

x-:M 0 5 - 1 /O^fcHi^it^t-rSo MM"^ 1 O 4 - 2 fi, mm^-:^^^^^ Kft 

v^5) Sr^j^U r^^ill^tT:/-7^"^i 0 5-2/5* b^lftjU^i- So 
20 IS^SP 1 5 2 (i, ^mriyT-r 15 1 J^S:{t$tifcg:lt^t-^*A:^ b. rtt 
^^i>>^=i>'/-^— h bT^ft^— K{t-^^t^^b. ;:i^Sr^pgp 15 3 

mm^i 5 3fi. S:ft^— ;^^^>^mt-^^A;^b. :mSr«P b-c^iS-rV 

25 1 5 4 ^fif^-f -yl^:^;V (^^f*>f 
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$imm-i- (e^T. r^P:*-?fe*i^fi-§-j i:v^5) ^s/Pifpi o 2- 1. 10 
2-2ie:m;^-rs<. ?^^db\ ^P^^^J^IfPi 5 5 ic*5(tS^P:;^^^J^^So 

iififiS^i^® 2 0 0 fi. ^fifi!»-x "^mr^yr-r 2oi-i> 201-2^:. 

Mll§i520 2-1> 202-2^:^ DFT§|S2 0 3-1. 20 3-2^, x*- 
15 i?5>illfP 204-lx 204-2i:^ '^^^^/V'^i^SP 205-l~205-4 
^> -fi-i-^aifP 2 0 6 i Sr^-rSo ^fd. 3iftSS5|5^e 2 0 0 TlHtffiflJJ:. 
@^i[th^^2 5 1 i:. m#§fiS*i^2 5 2 ^^mi!^3Si^th^Sl5 2 5 3 

}i\ y\^—j>m^U2. 5 4^. igpas2 5 5 i:^ ^iisis2 5 6 i:> mi$T>^ 

-^2 5 7 t^^-t^o 

20 ^^IHS 2 0 2 - 1 fi. ^ftr i^-T^-t- 2 0 1 - 1 legist $ tbfc§:{f ^i-^^ A:^ 
Tg|52 0 3-llJ:tt|;^i-S„ iimSP 2 0 2 - 2 fi. mtTi^'r-Tz 0 1- 2\z. 

fi#tr4fe^U ^:tt^DFT$P2 0 3-2Jj:tti;^i-So 
25 D F TU 2 0 3 - 1 ^ft^— K{t-^SrA;f3 rtttc:*j-bTD F 
T^m^3g^fToT7*-i5'5^il$P 2 0 4-1 ^tJ«m#3S^«l^ 2 5 2 
i-S„ DFT|fP2 0 3-2fl. ^m-^— >^/^>'K«#SrA;^U wtllJl^fbT 
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■ D F Ti^l^l^a^fTo Xf—^f^M^ 2 0 4-2 'BlV^M.^^^^^^ 2 5 2 121 
W;^i~5o D F T^i^^aa^ UT F F T(Fast Fovirier Transform):^^— 

X— ^^gS§P 204-1 rt:> DF T^|||^3g^*^fc^fi^— Kft-i-Sr 

IfP 2 0 5 - 1 \Z.mti ill«{t-i*B (^J^^^/V-^^i^^-^fJ^/V-^^-Y^/l-li^iaS 
2 0 5 - 2 iJlfflj/j U 7'-i5'^^i^3(j^Vl^SrfS-^^aia52 0 6Jc:ffi;0i-So 
5^g|§P 2 0 4 - 2 fi. D F T^m«!!a$^fc^m-<-:^^^>' Ht#^illfflFft# 

:/jj?/HJ::^SIb> 3iHt{t-^A<D^-\'^/vfi^ix>':^yV'^^-r^>/i^*i^SP2 0 5 

- 3 m^B^B (D^^^^^i^mi^i^^^^^^^^^^^^^^"^ 205- 

4 l;:W;^i -r— v'i^^J^/vSr'ft-^^aaifP 2 0 6 l;:W;tJi-5o 
^•=r^/v*i^lH5 2 0 5 - 1 {i> ^mr^-T-r 2 0 1-1 t^igft ^ttfc^fiit 

^fkS^m^^i-#:T'fes^-Y-t>/^*i^^t^ft-^^aiH5 2 o e^tj^sw^ttl-^^P 

2 5 1 \cmt!i-^o ^^■^/^*i^$P2 0 5 - 2{i, SftT^'7^-^2 0 

20 ^^^vv-m^#[^^t-§-«!fagp 2 0 6 Rti^H^^-fftth^ias 2 5 i 

2 0 5 - 3 fi. vv'-:?- 2 0 1-2 l2:^{t$tb^T§mft 

■^AcJ^^-Y^vv-li^ix^/Ti^/u^AJ^b. 7tfSjt-^A(^^^^/^*i^^m\ ^ 

^^/i-m5£#[^M-^MSIfi5 2 0 eRXj^m^^^l^'^z 5 1 tj:m;^i-s„ ^-^^ 

25 /^*i^lfP 2 0 5 - 4 fi. ^ftr Vt"-^ 2 0 1 - 2 JC^M ^ tbfcill^m'^B 

^-(it ^jt-^-^aifP 2 0 65:tJ«@^'fitth»lfP2 5 1 \zm:h'r^o 
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?iiL^fT5;^?*> feSV^Ji^ MLD (Maximum Likelihood Detection) Srfr 

H^iiCti-^las 2 5 1 aH^tft^A. B0^^^7Ht^#[SrA;^U ^^ir 

#3SlSth#gP2 5 3lc:m;^i-S„ ^'i^s, ^^^([(^tt-^:*-^^^ LT. Jacobi ^fe> 
Grvens^fe^ Householder^. QRife. QL^fe. |^e<J$x>' hCimpHcit shifts)o^ 
10 QLfe. ^tR^(inverseiteratioIl)^fe^:^5^6>ttTV^S„ ;i^e><^;^?fefis SAT 

^^m^mmu 2 5 2 D F T^m^a ^ fntc^m^—^^'^ ^ m-^^ a 

^^|t-<-:^^-^^^Kft#<^M*I(^)2aiT?fc5^ftm#3Sl^^*il^U #i 

15 mm^^f^^o ^bT. mi^3^iit*i^2 s 2r±, ^^m-<-:^^^i^ mt-^i- 

-jit<?5:^/h^'?!7— ^(Di/J^-T^AOBER (Bit Error Rate) <|#tt-^PER 
(Packet Error Rate) m&.^^^-t^^Wm-Vh^mX-h^o 
:7 V— ^fll^lfP 2 5 4 mi^y'-fi^^/^^'f—^. i^:^TJ>>±i^<D^i^m^ 
25 3SSJ^t>*¥^ll^^^m#3Sl^SrA;^ b. ->:!<^'rJ^^i^(0^mmW^m^^^ 

m 1 it^v^-xj^^^sr^^ b. w-i^m^^mm^^m^Tf^'rm 2 it ^v-^^^i^vu^ 

4fe.^i-S„ ^ bT. 7 U-J>.m^U 2 5 4 tt. ^ 1 S.TJ«|| 2 If me^^Ti^/i-^i^ 
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5 5\z.m:h't^o 

Ym^^^m 256 t::|±l;^ii-S„ 

5 2 5 6 fi. i^m-^-^-'^^' Kft-^trA;^ r ^S:T 5/ ^-^^^ h 

10 ;5f— KiXi/7j?/P3 0 2, 7^— ^5^->'>'#7^3 O 3<Djli-e:7T^— AdS^J^^^So 
— ill^t'ft-i'BJi. :^f— Kv^^^^/^S 5 1. ^^r^^i^Ji^^^'^'^V^S 5 2. 

057V— J^<^3fe^fiPi5'-i'^^^5^'efct)s :!5f— F-:y>'2l?/V3 0 2, 3 5iri.. 

15 7^3 5 2;05^ra6^^^:«^b;fev^J: 5lJ:#A^tb5o ;::<z>^^:^. ^-Y-^t^/^li^^^ 
3 0 1. 3 5 2 {i^^6«)JJ:3ailz:?& -^(Obfi:^^ 

-rios-it^bmm^ti^. mmm-^B (Tb(t)) •A^mmriyT-ri o 5- 
ii( t)^^i-ffcmmm-^A hf-^^f^^Wi h i2( t)^^nt:Lmmm^-B 

^fz.m^ (Ri(t)) :a5S:fi$ttSo ^fiT:/7^-^2 0 i-2Jj:j*. ^ 
^^/i-^Si) h 21( t )^^(tfc3^fi«-§-A b -^-r^/u^m h 22( t )^^(tfcill« 

m^Btr^i^'^itm'^ (R2(t)) t^^m^^^o 

25 &.'r(D^ (1) O^T3?lI^dSj^:&'t"So 

rRlW^^rmUt) hl2(t)YTa(t)^ ... 
lh21(t) li22(t)XTb(t)j 
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:l<D^ (1) ©hll(tX hl2(tX h2l(tX h22(t)-C«^^tb5fT^Jfi 
^^^/Wt^J (Channel Matrix) tV^ttfl^o HW'fitth^laJ 2 5 1 fi. ^ ( 1 ) 

^^-r^-efeSo |2l5^^:^3V^Ts ill«^t■^d:^ ^llf^Vi^^/i'S 0 1. 112 
'lt^iXV7|?/^5 0 2^ "f^^i^^^^/^S O 3<DllIlT?:71^— A:dS^^$^x5o 

^fetc, |SSp;^ife^J^g|5i 5 5{^4bnt6^P;&^fiJ^^aiS<^>i^^tJ:oVNT. Ill 
gilSirOli^X^^J?). ^^^XirBg-litTHl. TH 2 ^<^:fc:/hg|#^;i J: 9 ^ @ 

e^±T*iiiiiTH 2 J; «9 t>/h$ v^#'a'^ mm:ijW:mm^ 1 5 5 q p s k^p 

15 :^m^MMx*h?>tmM-r^o ^ut. ^P:^^fe^J#lfPi 5 sr*. s/p$pi 

02-1. 102-2 Kmm:^W:i^m-^^m:^'t^o 

^i;:, s/p$pi 02-1. 10 2-2^^:*5^t5]@l^;:^P^^!fa®#Jil^-■ov^ 

T. El7t^ffiV^Tl^L^-r§<, I117{*. S/Pg|51 0 2-1. 1 0 2-2©!^^ 

25 S/PgPl 0 2- l^ 1 0 2-2fi. ^ti^ti, miSiU7 0 1. 7 0 5 i:> 
BP SK^^g|S7 0 2 QP SK^l^ia57 0 3 16QAM^pgP7 0 4 
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BPSK^f^gP? 0 2, QPSK^iS§P7 0 3*>5V^^il 6QAM^P^7 O 

BPS K^SI^B 7 0 2 fi. ^fi7*>f i;^^/Hi#SrB P S K (Binary Phase 
5 Shift Keying) mm Us mmit'^^mi^U 7 0 5 lil W;^i-^„ Q P S K^pgp 
7 0 3 illitX'f i^^>'l^^^Q P S K (Quadrature Phase Shift Keying) 
mm mmm-^^T^U 7 0 5 tJ:W;^i-So 1 6 QAMmm^ 7 O 4 
it7^-f v'^>'Wt^^ 1 6 QAM (16 Quadrature Amplitude Modulation) m 

m u mmn'^^mmfi 705 jj:tti:^-r5„ 
10 3i*^gp 7 0 5 mm:^mmmn i5 5t> hm^^tifcmM^mm:^^^^jt- 

ex. BP SK^i^|fU7 0 2. QPSK^pgP7 0 3fe^V^(il 6QAM^P 
SP7 0 4<DV^-rtb;0^5&^e>ffi:^$tbfc|§^^it#-^ I DFTSPl 0 3-1. 10 3 

- 2 Je:m;^i-5c 
(^lifeO?i^^2) 

0 8 \z7^-tmmmmm s o o t::*3v^T> s i ktt: i.rzLmmm^m:i oot 
^mi-^mm^^Kn. mi tm-^-^^Hi^xmrn^mm-t?,, 
25 m 8 \z.7r:-i-mmm^m 8 o o ^ i vr^immm^^m i o o \zn ut. 

S/P§|5102-1, 102-2, IDFTgpi03-l> 1 0 3 - 2 ^^"Jl^ 
8 01-1, 801- 2^tJ«i£fc§P 802-1, 802-2 ^iiiD 
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y A«^$|J 101 — 1> 101-2 fi, ^tt^tL, Wm'f^ -J^JV^— 

^if ALTiiHt7*-r i^^/i^-^Sr^^L. rtt^^lSSPS 01-1. 801- 
5 2 \C^ti-t^. 

10 ^wsmnm^^-^mm^ soi-i. 801-2 \z.^i^-^^. 

8 0 1 - 1 f*. ^nitT^-f i^iJ'/^m-^srA;^ ^m)5^umn 155 

3?i^b<©Jg^l2:tJ^oTiilS:^^«!!S«rfTV\ ^ilft-^^l£fi:lfl5 8 02-1 \z.^ti 

. 5 5/5^6><^)*i^l-=eeo-CjaiS^^^ajSSrfTV\ ^ilit-^^i£t!cg|5 8 0 2 - 2 

15 m:^i-So 

lfi:fi:gp8 0 2-l«. ^Pf&#S:A;^U S£ifc*Q!a^m\ 4£fcft#SrMli 
IfPl 0 ,4-1 tcO:i;^-t- So iSmgP 8 0 2 - 2 fi. ^Hff-i-^A;^ U J^tfc^a 
SrfTV\ l£mm-§-^^iMlfP 10 4-2 lc:ttl;fji-5o 

ilj^§|5i 0 4-iJi. ^W^^^7<n\^. :z.f\.^rv':f^^^^'^—V\.xWm 

20 m-^A<ir^^bs rti.sriiijtr^T^'^i 0 5-1 t^hmmmt-fh. i 

0 4-2H:. l£ficm-^SrA;^U rttiSrT y rT'^^'^^- b LTj^tft-^-B ^ifc 
ilttSriimTi^x-^l 0 5-236>6>^llil|{ti" 

5^i*D\ ISI 9 ic^-f-ji^iig^K^a 9 0 0 ^^::feV^T. HI 2 ic::^ bfciijfi^Tfe^gi: 

9 \z.7s^irWm^'^m. 9 0 0 fis 2 tz:^ bfciilfi^jls^g 200 tc:^ b 

DFT|a52 0 3-1. 2 0 3 - 2 JSrH'JI^ U iS&fetfelflS 9 0 1 - 1 . 90 1 
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- 2 SrilAn Ufc«^S:S5„ 

mm.^ 2 0 2 - 1 ^mriyy^-r 201-1 t^i^ft ^ti^fcgftft^^A;^ 
nu9o i-nzmti-t^o iiiigp 2 0 2 - 2 ^ftT>'-r't-2 0 i-2ic 
m^^^^ citL^jtfeficgis 9 0 1-2 \^m:^-r^o 
ts:^a^=fToT7"-^5)-ii$i5 2 0 4-1 Rummmm^ 252 

i§!t!£m§|5 9 0 1 - 2 fi, ^m^—^^^O- h^m^^Xt! ^ItlxJei^bXig^^m 

10 ^a^fToT-7*-i?5>8|gp 2 0 4 - 2^^tKm#gi[^iije§p 2 5 2 tcm;^-^ So 

T^—^^m^^ 2 0 4 - 1 mmwciiim^nfzL^im^—:^^^> h^m-^^mm 

0 5-1 J^im;^ 3^{tfi^B(^^^^/k*i^v^i/^Vl-^^-r^/U'*i^ 2 o 
5-2 Jcffl;b T^-i^^iX^^jJ^/u^fS-^^SSB 2 0 6 (c:/±l;^i--5„ 7^— 
l^p 2 0 4 - 2 itifift^QiS^nfc^^^— K'^-§-<^5II^^-^a<d^-\' 

^ilb. 3llftft-^A©^-^:;^/V'*i^v'i/2j?/^Sr^^^/^*i^|fP 2 0 5 - 3 flia 
;^ illftft-^B <D^ir^/^!t5£i^V5j?7WS:^^;^^/i'liJtlH5 2 0 5-4 ^31^;^ 
-7^-:$^ v'^/^^^/i-^ft-^^S^as 2 0 6 lz:ffi;^-r§„ 
mwmmmm^2 5 2{l,jg&fe^^S$tLfc^m-<-;=^^^:^Kft-^SrA;^U 

^lt«#^S^Jn^ bT^p^-fki-S ^ J: 19 -^^^y'M.^i^cD^mmmfEiS^^ 
^4?) -So ^ bT. 2 5 2 #^ft^— Kft-^te:^ls|-^fi;i- 

5^M#3ilgSrll^m#3Sl^th^lfP2 5 3(J:m;^b. -:^;^7"A^^<5D^'fem 
mkm^y 1^— 2 5 4 Je:ffl;^i--5„ 
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X^^(DX. ^miaM^I^Q-b^^5-i:355-e#S„ 

(D^m 1 xum bfcEi 2 (ommi^^mm 200 1 m—xh?)(DxwLm^%^w^ir 

10 Ell 0 ti. mM(om'M 3 \z.%^m^^mw<om^^7Ti'i-:f^ y^mx^^o 
^^*5> mio \z.7rrr^^wmm. 1000 ^^*5v^■c. m 1 ^7^^ ufcSi^^^e 1 

010 tJ::^i-£fl&^^fl 1 0 0 o (i, ^1 ts::^ \^fz.mmm^m. 100 1;::*!- b 

T. m^if^mmms. 5 s^^iji^u T>7"-^M^ifPi 0 5 1. riy'r-rmisi 

15 gp 1 0 0 1 ^ItJ^jllfiT CXT'-^- 10 5-3 ^iiiP U^«^?StSl5„ 

20 ¥*&^^^ftm#3^^<^#LSr^^®i5„ ^u-c. r^y'r-rum^i o 5 i 

SrR^i-5o :ftfls:6<JJJ:fi. TVT^-^MI^gPl 0 5 1 ix>^7"A^#:<^^mm 
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- h i^xminm^A^^v. rti/^T^^x-^^^gp 10 0 1 i^mti-r^^ m 

5 Ti^7^":?-^^gp 1 o 0 1 (i. Tz^Ti-mm 10 5 1 ;ei^e>©3§{f Ti/■r•:^^i 
105-1 — 10 5-3<Dfpi)^hm^\Z.mfi:^ 2o^31$^U m^Vti^T 

mmm^K ^^itT>'y''r(Dm no 5-1, 105-2). (105-2, 

15 105-3). (105-3, 105-1) ^^:ov^T. A^^^sc^S:^® 

^^y^i-iom^m^-r^o ^b}imMti::^mtvx. Ti^y^i-m^f-m^-A^Mh 

il3^fc2:*:^^^i-5;^^fe:55%;t6)ttS„ —mm^tiri^y''rm2^ 
(IIJfe<Z)?l^li4) 

Illi<^?i^li4-Cf±. MIMO^fflV^rci^i^^/^^•YyriS^t^^:*5V^■r. -v^^^ 
25 JSoJi^a 2 T'lJieg Vtcm 9 ©iiftigjNigfS 9 O 0 i: T-^S©'T?Ufc?^^^|ll& 
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j^tis, 011 \z^-i-mmmmm 1 1 o o ^^:*3v^T. m s i^tcmmmmm s 

mil \^^irmmmmm noon, msiiz^ i^tcmmmmm: sooizni^ 
Xs ^m:^mpmui 5 s^nm^. ri^y^i-mm^i 151, r^^y^-rm^ 
5 §p 1 1 o 1 RxfmmT'^Ti- 10 5-3 \^rm^^m?>. 

^mui 5 4i-±. miRxj^m2^m-y>':^/u^T:^T'f-mmui 1 5 if^im 

T^/T^-^MMi 1 5 if±. m 1 :s:tj«m 2 it^v-^Tif/u^A;^ u mimn 

10 wf^m^^mm^mm(om^m?^^?>o -^ut. T>'T'rmmm 1 5 if*. 

IRUl 1 0 1 JdtfcJ^^-f-So 

- h i^xmmm^A^^]^. ^in^T^^y^-^m^ui loi \^mt!-r^o m 
20 1 0 4 - 2 mm^'-:^^^>' vm-^^xt) ::Lfi^Ty^=i h 

UTit{t{t#BSrit^U ^t^^T^^x•:^^$^^a51 1 0 1 jcffl;^-rSo 
T^^x;?-^tR'iFPl 1 0 1 T^-T^-^MWIfPl O 5 1 :^^e)©ill^tT^^7^•:^^t 

l05-l~io 5 - 3 (D^i!)>p3m^cmti:?> 2o:S:3lJ(^u iSf^bfcjU^r 
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rm 1 T-tJiB^ bfcn 2 (^iift^Mc^g 2 0 0^ 11— efe5<^-c^ig<^^iB&-rso 

^^*3, 1 2 K^-r&Mmmw: 1200 ^r*5v^■r. m 1 Lfc^:«6M^« 1 
10 00 t^m-ir:^mm^^iat. mit m-n^^H vxmm^^v^-r^o 
m 1 2 \c^-t^MmmM 1 2 0 o a. mi i^Tf^ \^fcmmmmw: 100 u 

— ^M^H5 1201-1. 1201-2 ^ii*n bfc«^<Sr^So 

1 5 4 f*. mi ^o^B 2'if #^/:^7j^v^^aifi^-?i7-^j^^ias 12511:: 

15 mtlir:s>o 

m^^^r7.—mwim 25 i«. miRx^m2mwii^^^^^^^Atj\^. ^iit 

20 mu 1 2 5 1 i/;^ y^M^^w^cD^mmw^^ t wi^m^^mm^^m t <om 
^'?!7-Mm 1 2 5 1 fi. mm\-'ft.mm^^'!P-^^7Mr^umm%- (saTx ra^ 

^t^^°y-^g^m-^J i:v^5) ^illfi^-^i7-^M$Pi 20 i-i> 1201-2 
25 iimgp 1 0 4 - 1 W:. iim-<-:^^^^' Kft^^A;^ U ^ttSrr i/:?^^ >'^-^ 

- b LTi^imt^A^it^b. rtt^3^t/^°^7-^H^H5 12 0 1-1 icm;^-r 

5o MM§Pi 0 4-2fi. i^-^-;5^^^i/m#^A;^U wtb;^T;:y:7^='>' 
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mm^^^ip-M^u 1 2 0 1 - 1 mmy<^-Mmn 1251 i>^b<omm^-< 
5 t^mim^A^mmmm-r^o mm^<i^-m^n 1 2 0 1 - 2 j*. mmy<'p- 

2 ufcm 9 (om^w^^w 9 0 0 i: 1^— T?fc s <oxms^ ^sr^m^-r 

;fe*5, ^13 jc:^-f SS&^^fl 1 3 0 0 l;:*5V^T> 1^ 8 \z.7fi 8 
20 0 0 i:*iii-5«J5fea5i9-^-(i. 0 8^ 1^— bTmP^<^W|-^o 

la 1 3 XTLTfct^^^m. 1 3 0 0 tt^ 8 Ij:^ bfcSJ&^^g 8 0 0 Ij:^ b 
■r> iS5^;^lfe$!«i^SPl 5 5«rfiiJ^U illfS^^!7-M1iN)$Pl 3 5 X^Xm^^^V 
^^HlfP 1301-1. 1301-2 ^W^Vi Ufc«^^S^§o 

^^HfgPl 5 4tt. ^lXt;«M2it#>>-i^4?/V'^iil<t^"^57-^J^gpi 3 5 lid 

25 W;^-r§o 

i^ft/N-T7^^J:^gp 1 3 5 1 fi> mi ^tJ^m 2 If ^iX^-^^V^SrA;^ m 1 'It 
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5 !7 — ^j^ifp 1 3 5 1 fi. \^tcmm^< V — ^n^^-t ^ mm^^ v 

^ill^/^y — ^HSP 130l-l> 1301-2 lctti;/ji-So 

MmifP 1 0 4 - 1 f*. il|{t-<-:^^-^>' m#SrA;^ itt^T 5^ i^^^ 
- b \.xm%'m%^^^^ rti.S:ilim^-^°r7-^H$l5 13 0 1-1 

10 f bXiUmm-i-B r tLS^dllfi/^'r7-^5ESl5 1 3 0 1 - 2 teiffl;^ 

5^/^!7-^HIfP 1 3 0 1 - 1 fi. iilft^-«17-f!l^gP 13 5 1 (DiUff/-^ 

fci||«{t-^A^^^i^{Si-§„ dll«/-^I7-^H§Pl 3 0 l-2{i. 

15 mmi 3 5 \t^h(owm^'^v-^n^m%\zM^'^. wm'm^'&<omm^<v-^ 
j>,^{i^(D^mm^mm:^xj^m^^mmM-mmi^m-5\,^xmm:^^^M^ir:5m 

25 SlT?iiPJb:fe^2©afiiS*^e2 0 0 tl^-T-feSOT-mi^Sr^iB&i-So 

fs:^s \z.7^irmmmmmi 1400 i^issv^r. la 1 \^7^ i^tcmmmmw: 1 
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mi 4. \,z.^-f-Mmmmm 1 4 o o 0 1 L.fcmmmmm 100 b 
mm:^^mm^i 5 5 wji^u mm:^mmmui 451. mm^^'^-m 
H$Pi2oi-i> 1201-2, r^y'-rimmi 0 0 i:i^x)^mmr:^y''r 
5 10 5-3 ^ii;bii i^fcm^^U^o 

1 5 4 mi ^Tj«ii 2 mn-»^/^^Mm:^mMm^ i45n^m 
mm-^^umu 1 4 5 1 f*. m.i ^t>*m 2 it a;^ b 1 it^ 
10 w^mm^^mn^^&(Dm^m^'^^o ^ut. ji(t:^?feMiw§P 1 4 5 u*. 

LT. 3im::J^?fe^J#$P 1 4 5 1 ^|S^&Ji^#-^<lr S/PgU l 0 2 - l s 

10 2-2 \z.mti inmr :/7^-^ig^^t-i-^r ^-T^-^^^ifP i o o i \z.^ti 
^^^t/^•!7-^g^^t■^^^^t^^°l7-^HSi5 1201-1. 1201-2 

15 ;^-t-5o 

S/P§pi02-lJi. iH^T*^ i^d^/i^m^^At! itM^Jigm^ta^fr 

fTV\ M^Kb$tLi/t^i^it-^^lDFT§pi o 3-iJj:|±i;;^i-Sc S/^PlfPi 
0 2-2«. i^tx-f i^i?/Wt#^A;^u ji:»J^m*aa^fTV\ jift;^^fe 
20 um^i 4 5 id>b<o^p;b'fejg^jt-i-i3:tJ§oT3iitr>^p^a^m\ M^Kb 

^fiti^mit^^ I D F T§p 10 3-2 \zim:fJir^„ 
mmn 1 0 4 - 1 fi> i^t^— Ht-§-^A;^ U ::i^SrT 5^:7'= >'^^ 

- h vxmm^A^^^v. ^fh^mm^^'p-'^^n 1201-1 k^mti-r 

5o Mmn 1 0 4 - 2 fi. i^t-<— Kfi-^^A;^ r ti.trT y ^T'a V 
25 ^ LTiUftft-^-B ^^^b. mSr)^/-^!7'-^H§l5 12 0 1-2 Jcffl:;^ 

itfi/'^y-^HifP 1 2 0 1 - 1 f*. mm:^mmmu 1451 *^b©3§fi^-«!7 
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mmm^A^Ti^T-rmi^ui o o nm^-r^o mm^^'p-m.'w.ui 201 

B(Dmm^<u-^mw. u mm^<}7-^mw. vtz.mmm^B ^ri^T±mim 
5 10 0 1 t^m;^-r5o 

T^^'r-rm^u 1 0 0 1 mm:^mmmu 1451 t>io(DmmT:^y'-f-m 

105-1~10 5- 3(D4';^|=>6)^V^^^:^;^i§ 2o^3S^U Jltflbfcillftr 

10 mi 5t±s :^mm(Dmm\^isn?>mmmmm<Dmmm-^A. B(D^u-M,m 

15 6 0 2i)>hm^^th^o ^LT^ T^^iJ^i^^-Ji^yH 6 O 2fi^ l^i^-ft 

#<^#^$*;^^V> Guard ^-K. ^fi^^ife^ UT. QPSK. 16QAM, 6 

mi 5^^l^3v^T. ^^iiT'fi. iiiftm-^A. mmm^B<Dz^:^:^/umi!>K q 
p s K^p^ti.. m^<Dmmy<P'-x\ ^^^timmri^y'^ 105-1, 1 
20 0 5-2:^>hmm^firzL-h<Dt'r^o 

^Lcom-B-. mis^M^mzo on. mi 6iC7^\^r:i^^:^/um^-»'^/\^i 
6 0 if)^p^w-i^m^^mmn^mRxj^->:^TJ^^P^<D^mm^^&t:f\-M\^. 
:itih^mmmmmi 400 izmm-t^o 
mmmmm 1400 <Dmm:&mmmn 1 4 5 1 ^i^m^^mm^w^mi^ 
25 xj^i^:^'rJ>,^i^(D^mm^mmzm^\^^x. mm:^m mm:^m. a^^^i?-. 
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5 ^tLt-<j:t). ^K2-efi. mmm'^A. mmm-^B(D->iy:^7m^)K qps 

1, 1 0 5-2*^feillft^^So 

10 feofci:"f-5o ^^K^m-a-^ iift^^fe«lI^$P 1 4 5 Ifi. aiimft-^AtD^^::^^ 
^16 QAMi: iHit-ft^B Guard ^yl^H^r^ {ff—^ l/^yH^jv 1 6 0 2^ 

rtvl- J; t) ^ 3 T*{i^ 3l|ffi{t-^A<7)v'>'3i^Vwffi^;eiS, 1 6 Q AM^P$ tb. 
15 ^|1g2<Dt#J:^3^>:;^c#V^i||m^'?17-■r^ illftT:^7^':M O 5 - l d^bil^t^ 

# < . i^:5^-r A^fls:(D^mm#3^^:dS 6 4 Q AM^JiiS Ufcm#3S^"efeo;fe i: 
-rSo r (D^-^. iifi:&^feM^lfP 1 4 5 1 fi. ^imt-^A<D^p:^^<lr 6 4 q 
AMi: U 3llftm#B« Guard U i^it^-^°!7-^mH^<^>** 

25 ^fiT >-7^-^ 105-ls 105-3 bii^^t-^A. i^m^t^B Sr-ett^tb 
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10 ^^Sr 1 6 Q AMi: U iilfS^-^°I7-^:k# < U i^fiTi^T"-^ 10 5-1. 1 
0 5-3 }e)>b3ll{tfi-i-A. illftm-^B Sr^^-€ttilimi-^ .J:?*:^i-6o 

miJiJ;^. ^ra5-t?fi> ilHtm-^A. wmm^-B^co^y^^-^^f^miiK 16Q 

•:M0 5-1. 1 0 5 — 3;0^b^^{t$ttSo 
(^JgO?i01i8) 

25 mil \z.7^ir^^WMm. 1 7 0 0 ^^:*5V^T> m 8 \z.7ri bfcSfl&M^S 8 

0 0 1^8 ^l^-;^#^#b-cm§^^Wi-^o 

mi? 1 7 0 0 tt. 08 IC^ b/cSft&^^« 8 o o U 
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25 

■c. mm:^mMmm 5 smmu mm:^mmmui 7 5 is mm^<y-^ 
MSPi 301-ix 1301-2. Ti^T-rm^ui 1 0 i^^x^mmr^^'ri- 

10 5-3 l^tcM^^^^o 

^m^ 1 5 4 fi. ^ 1 :ikxj^m 2 mm^^^-^^^^mm^mmm 1 7 5 1 
5 ti-r^o 

mm:^mmm^i 7 5 ij*. miRtJ^^2it^v>'7i?/v^A;^u ^i-i*^ 
¥^^^sffim^3iiS<^^tt^^^siSo -^LT. mm:^mmmui 7 5 if*. 

10 UT. iift^feMI^SP 1 7 5 1 ^il:;fy^fe*g^ft-^tr^^§P 8 o i - 1 . 8 
0 1-2 \z.mtl jllftT^'T^'^ii^m-^^ 1101 3llft/-^I7-fg 

^m#^i^^-^r7— ^Hias 1301-1. 1301-2 Kmti-f-^o 
mm^ 8 0 1 - 1 f*. mmy'^ i;^^;\^m^^xti u. mm-^mnm^ 175 

l:^l^bo^P:?^^fe^t^^i■i■^-^^'^■^3^^P^s^=fTV^. ^pft-^^fefJcgis 8 
15 02-1 \z.^tiir^o ^H^HJ 8 0 1 - 2 ji. i^tx -:;^i57/Wt-^^A;^ b. Ji 

m;^MifNJ§i5i 7 5 i*^e>(^gEP5^ife*t^{t#-ij:^o-cm^^«!fa^fTV\ 
^pit-^^jismsis 8 0 2-2 \z.mti-t^o 

- V vxmmmwA^^mv. :ifi^xkm^<rp-^'^^ 1301-1 \z.mti-t 

y, i^xmmm'^B b. :ifh^mm^-^v^-m'^^ 1301-2 Kmtt 

i^ff/^y-^iEifP 1 3 0 1 - 1 miw:^W:mm^ 1751 ;6^b<^jii^t^-^i7 

25 ill'ft{t-i-A^SrT:/7^"?-^^lf|S 110 1 \^m:hir^o mm^^'P—^WU i 3 o i 
-2fis iif&;^fe^J1^§Rl 7 5 l;$^fc(^ii^f^'«^7-^i^^t■^^^:^^6v^. iHftft-^ 
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110 1 Kmti-r^o 



Z.<0^b )^^{t^:3^l2:^^Ti^7"-^^fflv^T*iMji^t^rfT5 v';=^^7^^^- 
10 mm(Dj^m9) 



;*:^eg-eji^f-^'fb:^^fei-ps^»«<. ^ra-^^. mmk-^^. ^mm-^^ 

;fe*5. 018 1 8 0 0 ^^:*3V^T. m 1 1^:^ UfcSfi&^^S l 

20 0 0 t^m-r^mm^'Mz\^. m i bm-m^^H\^xmm^m^-r^o 

018 IZl^f Sfl&^^e 1 8 0 0 la 1 bfc^«&M^g 10 0 U 

-c> ^P^ifeM^SPi 5 sSrfiiJ^U i^-^fli:;^?fe^Jmi 8 5 iwn^im 

18 0 1 ^iiJPUfci#^^S^5o 

5>g||fP 1 5 4 1*. ^1 S.TJ«^ 2 1t^i^:/7i?ywSr^-^^b:^&M#lFP i 8 5 i 
25 l±l;ti-rSo 

^^-fk^^ife^J^^SP 1 8 5 1 fi> ^1 'BLXJ^m 2 'It^-v-^-Tj^Vi-^A;^ ^ 1 It 
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^ W—Afll^gp 10 1-1. 1 0 1 - 2 fi. i^if T^'f i^^^^^yl^T*— 

^#Abi:iiftX'<^^i5'/^fi-^^^^uitL^^-^{b$i5i 8 0 i},^mti-r^o 

^^-im 1 8 0 1 a^mx w i^iS'/Wt^^^A;^ i 8 

^S^fTV\ ^■^'fb^^fcil^tx^f ^^iJ'/Ht-^^S/'P^l 02-1.102 

15 - 2 j3:m;^-r5o — i^#^b$P 1 8 0 1 f*. mmy^^ i^^^/vm^-^y^ti 

^■^'fb:^^fef JtiWSP 1 8 5 l;a:»e><7>iifS;^^Jg:^^-^t;:<toTMIMOjifi?^Jt 

^^tbfc^'^icfi^^'fts^as^fT^-r. iumT^-f i^iJ'Mt-^^s/'piasi o 2 

-1. 10 2-2J2:W:^i~So 

20 3&*3. ;i05^^^<Z)^-^'fb;^ife(*N r''Space-Time Block Codes from 
Orthogonal Designs" IEEE TRANSACTIONS ON INFORMATION 
THEORY.pp 1456- 1467,vol.45,no.5, July 1999J ■T?^$tbTV^5:fr^t?feSo 

HI 1 9 (om^. ^mm^m. 1 8 0 0 t \z.-$6\^xm\mr>"r'r 105 

- 1 bft-^ Sis ii^T l^T-r 1 0 5 - 2 bit-i- S2 %illit 1 +T Je: 

25 *5V^T)^'^tT Vt^*^ 10 5-1 /6^b{t-§"S2*. i^fiT:^7^-?- 1 0 5 - 2 id^^jft 

Si*(*f*mm*^^m<t-r 5o 

la 2 0 fi. s^fi^^e 1 8 0 0 1 9 \z.7Ti \^tt.n^i\i^nof^m^<omm 
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^7V3 0 2. i^^itm^2 0 0 1. m^itm^2 0 0 2 (;5llH-^:7 V-- A;^?^^ 
3 5 2. iJ^-^>fkB-^2 0 5 1. 0 5 2 (Z)|lRT*:7 

iii(t). mmm^B(Dm'^ S2 si*>6s^«gi^T*^tt5^^^/^^i!i^.ii2(t) 
10 t-r^t. mmi^^mmi^i-^. t ^^:^3v^TM■^ sk S2 tr^t^'^tim^ (rd 



m 2 O 0 -efc !9 . {f-^^S^ 2 0 6 (7)^SF^^(0^>6SSJtC^<, 

ji'©iSS5ic^e©m-^*a.aifis2 o 6tt. ^^-^-fkaftm-. ^ (2) © 
02 ifi. ^mM<omm\^^\-f^^^tT^^T-r^A(Dm^(D^^mn^i\::^ 




(2) 
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^(D—m^^-tBr-^^o :i(DW^^(Om-^i[:^^i-^. r^Space-Time 

Block Coding for Wireless Communications: Performance Results" IEEE 
JOURNAL ON SELECTED AREAS IN 

COMMUNICATIONS ,pp451-460,voL17,no.3;V[arch 1999J -C;^$tl/'rv^S 

10 1 ^i^itb. mm t+TiTiis^-^x^mmriyT-rt^^m^mz io2^m 
10 0 2 2 m 2 1 je:^ i.fz.n^^\^^m^-m vitm^\^:i^i-f^mmmmw:(r>m 
m2 2 K^\f^x. mmm^Ai±. ^^:^/i'm^-z^>'^/^2 201. ;«f- 

>'7j?7^2 2 0 2-1. 2 2 0 2-2. 2 2 0 2-3.^^'fWt-^2 2 0 3-1. 
15 2203-2, 2203-3. 2 2 0 3 — 4 (OMX':^ l^^^i>^M^^fl^^o * 

^mm-^Bn. Ki^:/2i?7V2 222-1. ^^:^;vm.^^^^^^^^2 2 

2 1, KiX>^7j^Vl^2 2 2 2-2. 2 22 2 - 3 . ^^{bft"^ 2 2 2 3-1. 
2223 — 2. 2223-3. 2 2 2 3 - 4 OjlIg-e:7 1^— A:d5^^$n5o * 
fc. i^ftlt-^Cti. ;?f- Ki^V#/^2 242-1. 2242-2. ^-Y^/l-Jfl 
20 V7}?7W 2 2 4 1. :;{f- K^X^^T}?/^ 2 2 4 2-3. -^{bif-^ 224 3-1. 

2243-2. 2243-3. 2 2 4 3 — 4 <D)l|iT>^ V— A;&S:p^$tl.So 
^. 3imfi#Dfi. :^f-KV>'7}?/^2 2 6 2-l. 2 2 6 2-2. 2 2 6 2- 
3.^^^/U'a^i/^^VU2 2 6 l.m'^im^2 263-1.2263-2. 
2 26 3-3. 2 2 6 3-4<7))ljS"T?:7 V— AdSp^^^So 
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1112 3 :ij^mM(Dmmii^^if^T^tr:^y'i'm4:(Dm^(Dmw.^-^^^ 

2 5 bin 2 7 (Dmm\^^^^X.miti$-^A<DW-^itm-^^ al~a4. 
fi-^D (On^itm-^^ dl~d4 "C^-f o 

^•^5i^-cv^fc#-a'. ^^^t•§■Ao^^t^^,^J65^Mbb-cb*v^. sk s2. S3<^ 

|l|2 6l^:^i-J;9l-J^^S#c*ftJil^:^#'fl::-r^o vittJc:J:«9. Mxfi. ^mft-^ 
25 a2. a3. a4 5|ri^fibTV^5f-::^=3r^ y T©^ftmlf3iS}^5^t>3liAy■r?V^^.C^t 
*fc. OF'DM-^^fj:i£<0'r/Uf-^^]}r:^^^m^^itm^. 0 2 4. 1112 
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mf^^^±^\^^^i^i^-^^^ ^/^^SJt^;&5o•rL*V^. ig^tt>.Siff^i4^?g^-t- 

15 Mmtmm^^M.vxmm-t^^tii^xt^<^x\ ^mffuW^\^±^-^^^t 

2 0 KTjk bfc:7 W-A«^(^ftt> D ^28 i^^-t^ 5 ill{mt-^A. B 
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5 m\m\^s m^it. mmm^(Dmm:^m^m^\^xmm^m:^-tif^^ 

:^mm\-±::iflKmh-T. S^ii^^-^t^— ^i^^-i*. LDPC (Low Density 
10 Parity Check) m^^. f&©^^•^{b:5^^£^^:33V^■r 1j|^at-^lilEi-5 - 

(^J£<7)?1^^1 0) 

m^mm:Rxj^m^^mm,w^m^^-^^^x. m i MoMft t ^^i[:mm t 
w^^^-B-i^o^^xmrn-r^o 

^j:*3. m2 9 \z.7p:-irmmmmWi 2900 ^^::J3V^T. ei S Jj:^ uytSfl&^i^g 8 

20 00 t^m-t^m^u^\a-i. ms tm-^'^^Hi^xmm^^^-t^o 

0 2 9 l3:^i-S:ft&M^S 2 9 0 0 fi> 0 8 l::^ bfcSi&^^» 8 0 0 KM b 

T. ^is^^jj^^^Pi 5 s^giji^b. n^it:^^mmu2 9 5 1 s.tj«^^-^{t;ifP 

2 9 0 1 ^^Ul^fcm^^U^o 

1 5 4 f*. ^1 S.tJ«^ 2 If V:^VW^##^t:;^^fe««J^9lf|5 2 9 5 1 131 

25 tti;^i-5o 

n^if:&mmm^ 2 9 5 1 m 3tT>*^ 2 mm->:y^/i-^Ati ^ 1 it 
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:gr^t^i-6ii{t:3^fe*t*ft-^^^-i-^bia5 2 9 0 1 \mtiir^o 
y 101-1. 101-2 illftT'V v^^J^/i^t^'— 

10 Sr#AU-ca^«y'^ rtbSr^-^'fhia5 2 9 0 1 \z.^ti-i-^o 

^^lt:$is 2 9 0 1 fi. x:^^Mt^^M ira^-^>fk;^ifeM#^fP 2 9 

^m^fj^\ m^ih-^f^fcmmf>( 01-1. soi- 

2\z.mti'r^o n^im2 9oi\-i. mmy^-^ i^^Mt^^A:fjv. n 
15 ^■^h:^mmnn 2 9 5 1 b <Dmm:^^i^^i^-^^^ <t ^ "cm i Momm^^^ 
^fiftm^\am'^imm^n^-r.mmy'-(^^^^^i^^^^^^^ 01-1. 

8 0 1 -2Km:^ir^o 

g 9 0 0 -efe «9 . ft-^ftliSSP 2 0 6 <D^art^(D^365^/.e So 

20 ii««*^«<^it#^S§P2 0 6{i. ^-^^ba^t^i-s 'B«J;t(^s ^ (2) © 

J: 5 ill^m^Jf^l-^^T Vv^•^<l:fflV^T#m^i^tS^^T5 v'^7"-^^- 
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^:^^^(7)^<i^ >^—^^mmir^m'^\^o^^xmmvf:i-dK mmm 
i^mM7!>^y^-'^^^^^^xm 1 Rxj^^ 2 mni^^^^^^^^^^^xmmmmm 

10 ^m^h^^-t^o 

#5„ m^tf. H 3 0 5 1?:. w^/^Sr roj t^h Taj (D4^PtlJ::^ 

So 

25 ^IfS©?!^® 1 1 -t?Ji> M I MO^m^^fz.'^^^f'^^ y Tiiftl3:*3V^T. i^:^ 

x.^^\^-r>\t^xmmir^o 
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fj:^^ 0 3 1 },z.7j<i-mmmmm s i o o ic*3v^-c. mio \z.mvf:immm'^m 
10 0 0 t^m-r^m^n^^a-xMi o tm—n-^^i^i^xum^^m-r^o 
msi iz^-rmmmmm s i o o f*. ^ i o i;:* L^timmmmm i o o o 
5 Mi^x, r^T-rmmn s i s i . y u-j>.m^n 3ioi-i> 3101- 
2 (ommtK T^'T-rum^ 1051. -7 w—a^^sp 101-1. 101- 

2 tm^j:^o 

•7 1^— A«^|fP 3101-1. 3101-2 fi. ^H^tt, T^^'T'TWM^ 

3 15 l36S^*:^bfc3^«T:/7"•:^^^t■r^^7"':^^S^J^f#i^^^2i^/^^^^Lx> 

-^%4fej^U ^itLSrS/PSPi 0 2-1. 1 0 2- 2le:m;^i-5o 
HI 3 2 fi. ^ftfe^^e 3 10 0 <7)iliftm-^<^:7 V— -e^H^^i-^-e 
13 3 2^c*3V^T> i^mit-^Af*. ^ir^v^*i^i>'^/^V^ 3 O 1 . ;«f- K 

15 3 0 2. r ^'■T^-t-liSiJ'Iff^-^:^^!?/^ 3 20 1. f—^^y^^y^^i^ 3 O 3 

(Dli«-C7V-A;6S:^fife^nS„ — :>^. )IKtm-i-Bf±. :^-Kv'>'7i?/^3 5 1. 
^■Y^/i^*i^v':/3i^Vw3 5 2. r y'T^mmWyy^^^^ 251. -r^— 
:/7i?7P3 5 3(Djilt?:7P— A:6S;3|^$ttSo 

20 «2 0 0i:«^:65|^-T-fe!9. •r-iJ'^ii^P 2 0 4 - 1 . 2 0 4-2. :7 w 
2 5 4 <r>^mH^<OWmfii^. 204-1. 204- 

2fi. Tvx'^^!3iJ1f#^:7V-A:g|^§P2 5 4lc:m:^U :7v-^«^gp2 

m^T^-tmx^^a EI 3 3^^:*5v^T. i^imt-^fi. mit^^^^^^^s o i. 

||2lt^i^>'#7V5 0 2. T:/X"^TOJ1t#Vi^3j?/^3 3 0 1. f—^%/yi$> 
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JU5 0 3<Dlin?:7W A36S«|j^$ttSo 

i^^yuy^-^) , H Ht^iXVTi^/K m2if^ix^2j?yK T>"r-^»J1t#i^ 

5 t^'ri-m^^^ 3 15 1 lc:W;^i-^o 

T^v^•:^Mm3 1 5 1«. $$lRXJ^m2mn-y:^^yi-. T>7^':^MJ'|f# 

T^7^'^iiJ^giJ3 1 5 l«. rtLP>©#:^^:^-:3v^Til^tT>'7"•^|[r§]#^S:i^ 

UT. Tiyy^-rmm^s 1 5 if*. ^■mi^f^mmT^^'ri-^mTfi-t^mmT^^ 
15 y'^mmt-^^r i^T-rmisi'^ 1001, >^ v — 3101-1, 31 
01-2 icmti-t^o 

LTt>a:V\ ia3 4T'fi. 3§^t;x7^-:M 0 5-i^^ejj^i-sm-e-<55:7i — 

25 AS:, ^•Y^/t'JiJ^i/i^3!l?/l'3 4 0 1, }f-»^:^jU3 4 0 2, K->:^ 
7J?7^3 4 0 3, 7^-i?v'^J}?/l-3 4 0 4(DjliT-«^i-5o *fc, aHftTi^^'^ 
10 5 - 2d^bi^ft-t-Sft-i-(^:7 V-Ji.<Sr, jtf^ }?iy>:^/U3 4 2 1, 
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/l^m^-y^^^^^S 4 2 2. if— Ki^VTR/va 4 2 3. 7*— ^^i/^'xJ^/^S 4 2 4 

}?^y:y^/US 4 4 1. K->'>'?J^/^3 4 4 2. 
3 4 4 3 . "f—^ i/i^3j?/^ 3 4 4 4 (DlIH"T?#|^-t"So 
5 |g3 4(?5^-a'^ iiltTi^T^'^^^mfiGl (1 0 5-1. 1 0 5-2). G2 
(1 0 5-2, 1 0 5-3) . G3 (1 0 5-3. 1 0 5-1) (DSM^ tfj: 

5o mmm^mmx\^(omm' (gi. g2. g3) 

. *fc.>^^B^-C'{i.^3 5tci^-r:7V-A«^l::J:«9{t-^^3llitb-Ct>S:V\ 

15 ^3 5-efi. mmr^^y")- 1 0 5 - i7!)^iomm-r^m-^(o-7 u—j>.^. ^-r^ 

/V'*i^-:xi^'i?/^3 501. 3502. 3503. 3504. \f->l^:^/>3 
5 0 5. 3 5 0 6. y^—^iy:^7^/^3 5 O 7 (Dmxm^-f-^o ^fc. ilHtT^' 

1. 3 5 2 2. ;{f— K-»'>i?/V3 5 23. 3 5 24. '^^^^/V^t^WTK/l' 3 
20 525. 3526. v'>'7i?/V3 5 2 7 (Dmxm^ir^o i^ifTV 

7^':M 0 5-3ji)>bi^i-5fi#®:7V— Ji.^. :;if— Kv-:^:^7W3 5 4 1 . 3 
5 4 2. ^^^/V'it^->i^5^>'t^3 5 4 3. 354 4. 354 5. 354 6. 7* 
-i5'iXi^^7U3 5 4 70|liS-e=^^-t-5o 0 3 5f*. 3 0(75i^{tT:/7^^<^ 5 ^ 

c5 2ojj:*5V^Tii:^-t-5m-^Sri^fi-5:^^fe^^"t-o'0*Jx.(i. (1. 1)> (1, 
25 -1) i:v^9 2o(Dfi-^ttE^B8^^^^l-"^^^-So iiL^i-Sfg#«s :m«r 
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2) 

7^ j^^(*:(j:)^m^l?-5^iS:s.TJ«^^^ff jcS<5v ^Till^t r ^§3 

7^*3, 0 3 6 \z.7^irmi&mmms e O O ^^:*3V^T. m l l (c::^bfc:^^^^e 

110 0 i:*iit-s«^$P5^i-»*s0i 1 tm—n^^H\^xm,mt:^m:-r^o 

0 3 6 lC;^-rSJ^&^^a 3 6 0 0 fl. 0 1 1 bfcS«fe^ig» 1 1 0 0 
15 ^b-C. T>'7^•:^$!I^^FP3 6 5 1^ :7W-A«^gP3 6 O 1-1^ 3 6 0 1- 

2(ommf)K Tiyy^-rmm^i 1 5 1. 7 i^-i>.«^ifp 1 0 1 - 1 . 101- 

2 i:^jfc5o 

:7 3601-1> 3601-2 -^n^fl. Ti^X^M^^lHS 

3 6 5 l;0S^^bfcil|ftTV7""^^^'rr^^7^'^^Sfm#^:^^^>'l'^^^l-> 

■^Sr^fifeU r^%iEP$P8 0 l-l> 8 0 1 - 2 lJ:tl:J;^-rs„ 

m2ookmm^m-xtby). y'-^^mu20A-i. 204-2. 

25 A^^IFP 2 5 4 0«l,Sl^^<^^:d5S^^ So y'—'^'^m^ 204-1. 204- 
2fi. T:/x-:M^B'J1f^^:7W- A#^ia52 5 4(Ctb;^FU :7W— A«^g|J2 
5 4(i. ||lRt;«^2lf#v->-^/K r^-T^-^^BUfiS^^illftx-f v?^/i-7^- 
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i^^/uT-^) . ^iif#i^^^/K m2'it#>'>':^VK ri^y'-rmwimm-y 

5 ^^X-^$lJW3 6 5 1 JCim;^!-^^, 

UT> Ti/7^rtJ=s8i$P3 6 5 If*. ^mi^timmri^'r-r^mTr^ir^mmr^^ 

15 T^^Jt^m-^^T 10 0 1. :7 U-M.m^U 3601-1. 36 

0 l-2\zmt!-t^o 

(^m<^?^Sl3) 

25 ^iz^^^x^m-t^o 

|a3 7^^:^3V^X. 3lfS^e3 7 0 0tt. A#^giJ3 7 0 1-1. 3 70 
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l-2t. ^-^itUST 0 2k. SXPlaSS 70 3-1. 3 70 3-2i:. I 
DFT^3704-1. 3 7 04-2 i!. ^»3 7 0 5-1. 3 70 5-2 
^Tl^T-rS 7 0 6-1. 3 7 0 6-2 ^^^-f-So 
Z7 U—M.m^^ 3701-1. 3701-2 fi. ^fh^tl. i^f T^-f i^^/l' 

■§-'fb$;Jxfci^{t7*>f i^^iJ'/l-m-i-Sr S/PgP 3703-1. 3703-2 icai:;^ 
10 -f-So 

S/'PlH53703-l}:i. ^■^'fb^ttfciiltx^ v?i5^/i^fa-^^A:^ b. iilSfe 
^JlEm«!!S^fTV\ ^P^SSrfTV\ 5lfeW$nfc^^^i-§-^IDFTlaS3 7 
0 4-1 Kmtl-t^, S/P$P3703-2 ^LmtiT^-f i;^^JVm^^7^ti U. 

15 3 7 0 4- 2tct±i::f3-f-So 

I D F TIFP 3 7 0 4 - 1 f*. tL:fc^iim#SrA;tr b. I D F 

mm^n-oxmm^—:^^^^^ mt-^^^^b. ^m^^^su 3 7 o 5 - 1 

;^-t-So IDFT§P3 7 0 4-2fi:. M>?iKH^tl.fc^P«-§'%A;^b. IDF 

T^^^atrfToTiilt^— :^^^>'Kft-§-^^^l-- ^itbSr^iil^lfP 3 7 0 5- 

20 2 {3:tb;/3-rSo 

^MlaJ3 7 0 5-iJi. ilim-^-;^^^^' Kft-i-^A;^ U rt^^rs/rT-^:/ 

,<^^ Y uT^ffi-ft-i-A^^^b. rtt^^r ^^7^-^ 3 7 0 6-1 li^^mmm 

ft-f'So MililH53 7 0 5-2fi. i^m-<-^^^^™-i-^A;^b. i*X^T5/ 
:/=iv/^w-M,T)^{tm-^B<Sr^^b. r:n^ill^tr:/7^":^3 7 0 6-2^>e> 
25 «ij^illfti-5o 

m^mmm. 3700 (^i§mm-^<^7 _hiB® 2 0 ij:^ bfc^x^ 
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^{t^«3 8 0 0J*. ^fiT:^7^"^3 8 0 1-l. 3 80 1-2i:s TVt^"^ 
5 ilttt^MlHS 3 8 0 2 - 1 . 3 8 0 2-2i:. ^Jg^gp 3 8 0 3 - 1 . 3 8 0 3- 
2t. DFTg|53 8 0 4- 1^ 3 8 04-2i:. 7*— 3 8 0 5 - 1 . 
3 8 0 5-2^. ^^;^/U*i^3 8 0 6-l~3 8 0 6-4^. m^^M^ 

3 8 0 7 i:. mmmn^s 8 0 8 ^. mmmm^s 8 0 9t. m^m,n 
^mtY^^s 8 1 0 i:. T^^v-rmm^\^U3 8 11 k^m-r^o 

10 T ^/T^^^^tt^JSSP 3 8 O 2 - 1 f-i^ T ^-f^-^^tS^J^fP 3 8 11 iJlTT 
7^-^#14^^JEi-aj^>^:&5fe6 i:i|^J^$ti.fc«'a-i-SftT:/7^-^3 8 o i - i 

<?5r>"7"-t-#i4^^Hu ^mT^yv-r^ 8 o i - 1 \z.^\t-^fhfz.\t^^mu 

3 8 0 3 - 1 Kmti-r^o Ti^-7^-t-#tti^l€$P 3 8 0 2 - 2 TiyT-Tm 
15 ^ffir ^^7'-?-380i-2 (DT:y'r^m'&^^'^ S:ftT i^T^-^ 3 8 0 1- 

4img|53 8 0 3-l«;. ^mft-^^A;^U r.*l.^i5^l>V=:i>'^^-hbT^ 
-ft^w-j^^/^i-^Kft-^Srffe^U ;itt3£rDFT§P3 8 o 4-lt^W;^Ji-5o Ml^ 
20 las 3 8 0 3 - 2 ^mm^^T^ti b bT^m-<- 

V m^^^^ r tb^D FTlfP 3804-2 \Z.m^'t^o 
DFTgj53 8 0 4 - 1 ^m^—^^"^^^ K^^^ A:>^ U ilttlC^f UTD 
FT^g^^S^tToTT^— i?5>illfP3 8 0 5 - ll3:ttJ;t>i-5o DFT^3 8 0 

4-2(i. ^-ff-<— ;^^^i^Fm#^A;^U ^ittl^ij^tU-CDFT^m^S^ff 

25 oX'f—'^^^^ 3 8 0 5-2 \Z.\^tiir^o 

^_^^||g|53 8 0 5-lfi. mtT^T-r?, 8 0 1 - 1 JC^m^ti^TD F 
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(oi^^^^jum^-y^y^^^^^^^^^i^^ 3 8 0 6-2 i^mt! b> -t^— e^^^ 

^^/I'trfi-i-^iSlfP 3 8 0 7 \zmtlir^o y'—^^m^ 3 8 0 5 - 2 fi, ^ftT 
5 -^3801-2 l^gft ^tbTD F T^^^S^tl^fc^ft^— ^^"^^^ Kff-^ 

^§15 3 8 0 6 - 3 tciw;^ mmm^B(D'f-^^^jumM-:yi^^^i-^^^^-/^m 

^3806-4 id W;^ b.T^-iJ' ■ix:/7i?/^Srfi-^«liS$P 3 8 0 7 izmtJ-t^o 

10 ^-Y^/^Jijesp 3 8 0 6 - 1 ^mri^y^-r 3 8 o i - 1 \z^m^thitm 

{fit A (D^^:^-^ /V-li^ v- >^/l-^Xti b> T^ft fi-^ A ^ ^-^l^ti^ ^=fT V ^ , 

^^^/^«l^#:^f&-^«!!3Sg|5 3 8 o 7^tJ«@^'fitth^§P3 8 o 8icm;'Ji-5o 

^^^/v-jij^sp 3 8 0 6 - 2 f:i. ^mryT-r 3 8 o i - 1 \^^m^f\^fz.m^ 

m^B (D^^^^/um^-yy^/i^^A:^ b. mmm'^B (D^^^/i-m^^n^\ 
15 f-^^/x^m^m^m-^fuhmn sso? Rxj^m^iM.nw-u 3 so a i^:tti;^-r5„ 

^^^/l-m^ 3 8 0 6 - 3 ^mri^'r-^ 3 8 0 1-2 iC^^t^ttfci^ft 
m^A(D^^:^^/^m^iy>'^/^^A:fi b. iHftlt-^AO^-Y^Vl-ti^^^f v\ 
^^^>'W«^ffi^{t#«l!S$|5 3 8 0 TRUm^mnn^S 8 0 8 (^ifflj^-f-So 
3 8 0 6 - 4 fi;, ^mri^y'-r 3 8 0 1-2 \z.^im^ntim^ 

20 m^BtD^f-^^^/vm^i^^^^/^^T^tsv. mimit-^B(D^^^>^/i^m^^n\^\ 
fi-i-^ojaifP 3 8 0 7 m^t£. -bia^ (2) (D^^:^;vnm(omfm^^ 

25 ;ii:T% 'ft-§-^SgP3 8 0 7f:i. iK^-rb'bTVx-^3 801-1. 3801 
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5 3 8 0 9 D F Tm^mm^tifc^m^-^^^'^ mt^^ 

10 (D^mmw^m^r i^^r-rmi^m^ 3 s 1 1 tj:i±i:^-rs„ 

^^g:««#5ltiS^:^«>^ ll^^{tm#5S^^¥^'fb UTSF*&^^§:«mi^3S 

mSrTi^X^^^I^^HIfPS 8 0 2-1. 3 8 0 2-2tc:m;'3-r5„ 
20 IEi-55«>='^d^Sr^J^bTt>av\ :l(D^^. m^ii. Tiyy'-i-mB.mmUSS 

1 1«. ^1^^=3^^y T05@^msrth^u #©W'lit<^:^::'c'iii[i^±s s^/h-m:!^ 

25 :05fc5^i|£ij^-f So 

&.±i!}K ;*:||tfe(^?|^Slc#S^ff^»3 8 o O(D#«^<7)tj^0JXfcSo 
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5 -ftMe3 7 0 0^C3oV^T> S/P$P3 7 0 3-1. 3 7 0 3 - 2 

^gPi^etmx.. IDF TifP 3704-1 V 3704-2 ^^tl^flUmm^ 

B^mx.5o -Mtz.. ms s\zL^\.tc^mmms 8 0 o\^m^x. dftspss 

0 4-1. 3 8 04-2^^n-€tbi^*Afcl5Sl-S^m;t5o 

m3 9 Kis\,^x. mmmm. 3 9 0 0 y u—M.mmu 3901-is 390 

15 i-2i:. S/'P$P3 9 02-l. 3902-2^. IDFTg|53 9 0 3-l. 
3 9 0 3-2^. M^IH53 9 0 4-1. 3 9 04-2i:. mmr:^T-r3 9 0 
5—1. 3 9 Q 5 — 2 i: ^^-t"5o 
:7 W-A«fifelH5 3 9 01-1> 3901-2 fi. ^tb-^^. i^T^^ i^iJ'/l- 

20 7l?/l.^#AbTi^tx^i^i5^Mt-^^^fifeU itV^S/'P$P3 9 0 2-l. 
3 9 0 2-2\^mtl-t^o 

s/p^P 3902-1 i^-i-'fti^^xfc^l^tT*^ v?i5'/vm-i-^A;t» ilLlfe 
0 3-1 izmti-r^o s/p$|53902-2 (i.i^ftT^^ i;?i?7Wf -i^^A;^ 

3 9 0 3-2iZ.mtii-^o 

I D F T§p 3 9 0 3 - 1 n.mit^ir^tcmmm^^Ati u i d f T^m 
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^QiasrfToTj||fi-<— Kfi^^^^L. :mt:mm^ 3 9 0 4 - 1 tzitil 

ti-r^. 9 0 3-2n, ^mit^Mc^mm-^^Atii.. idf 

T^m^a^fToTium^-;^^-^ V m-^^^^ b> ^i^^^ains 3904- 

5 mm^ a 9 0 4 - 1 mm^—:^^^:^ y^^m-^^xti r ti^^r 5/ :r ^ 

b l^xmnm^A^^^. ;lt^.^ii«T^^7"':^ 3905-1 d^bili^i^ 
ft-rSo MHIfP 3 9 0 4 - 2 j|Ht-<->^^^i^ Km-^SrA;^} U ilHSrr 
:7'=ii^^^- h Lxi^fKt-^BSr^^U rtt^^^ftr^T^-^a 9 o 5 - 2^0^?) 

10 &.±i^^mm<Dj^mKm?>mmmm 3900 <^>#^^©iJiMT*fe s„ 

S:N&^^S 3 9 0 0 (Dmmit'^<D 37 l^— J=.«J^}i, JifBEl 3 iCyr l.fch<Dk 

iSfetJi. 0 3 9 K7^vtimmmmtmmmm^n^:^mm(D^m\^m^^mm 

e<^^^ife^3:ov^-c> 04 OO^^n 5/^^l|^ffiV^TS^fcP^i-So 0 4 0 ^;:*5V^T^ 
15 Slt^«4 0 0 Ofi^ SfiT:/7"'^4 0 0 1 - 1^ 4: 0 0 1-2 T>'y'^ 
#i4^J€laJ4 0 O 2- 1, 40 0 2-2i:. il|&$|J 4 O 0 3 - 1 > 4 00 3- 
2ts DFTgP4004-l, 4004-2i:, iJ' 4 0 0 5 - 1 ^ 

4 0 0 5 - 2 i:, 0 06-l~4006-4i:, fi-§-^Q!3ag|5 

4 0 0 7 @^#[m-j?gp4 0 0 8 i:> m#§s^*i^§P4 o o 9 m^^mn 

20 5tSth#l3J4 0 1 0 i!. T>-7"-t'#14*IJ3tlfP4 0 11^ ^Wi-^o 

T:/-r'^#'|4^M§P4 0 0 2 - 1 ti> T:/7"'^#tt^J^|fl54 Oil JCTT^^ 

^^ij^^ixytm-^jci^mT vx-^4 o o i - 1 

or i/7^-t-#tt^i^M U ^^tTi^x^4 0 0 1-1 tJi^ft^^fdt-^^iii^ 
^AO 0 3-H^mt}-t^o T>'7"■:^^i#^^fe^Hla54 0 O 2-2{i, T:/x-?-ii# 

25 ttitij^iHJ4 oil {zm^T'rm^^^'M.-r?>'j^^w-d^^^ tm^^tit^m^K 
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